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Description 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to implantable bone 
prostheses, and more particularly to joint prostheses 
that attach to bone and have properties, such as fit and 
fill, which change after implantation. 
[0002] Joint prostheses are well known in the art and 
have long been used to replace natural joints, including 
Knees, hips, shoulders, and elbows. Such prostheses 
may include a projecting part, such as a stem configured 
to mount in or attach to the remaining natural bone and 
secure the prosthesis. The size, shape and materials of 
a joint prosthesis are critical to ensuring proper fit within 
a patient's body, and may also affect the extent of bone 
growth into and surrounding the prosthesis, both of 
which contribute to fixation of the prosthesis within the 
patient. 

[0003] Earlier versions of joint prostheses have relied 
extensively upon bone cements to fix a prosthesis within 
natural bone. 

[0004] Cements provide the high degree of Initial fix- 
ation necessary for healing following surgery but result 
in a very stiff overall structure, are prone to loosening 
with time, and can provoke tissue reactions or systemic 
responses. Nonetheless they remain widely used, al- 
though in current practice they may be applied over 
smaller regions than before, or be used In conjunction 
with other modes of fixation. Over the longer term, fixa- 
tion now also relies on the provision of textured regions, 
and regions which enhance bone growth by providing a 
structure or framework of porous material, with or with- 
out coatings of bone-growth enhancement materials, 
such as hydroxyapatite or calcium oxide materials and 
various organic growth promoters, to bring about secure 
coupling by intergrowth of new bone material. In some 
constructions, a bio-absorbable material is also used to 
fill irregularities, allowing pores or cavities in a perma- 
nent metal body to open up and become filled in coor- 
dination with ongoing regeneration and ingrowth of the 
surrounding bone. 

[0005] With these more complex constructions, re- 
sorption of a coating or filler, and its replacement by 
bone ingrowth can cause the properties of the prosthe- 
sis (e.g., stiffness) to change over time. For example, a 
particular joint prosthesis, such as a hip stem, may have 
a stiffness which is acceptable at the time of implanta- 
tion, but which becomes either too flexible or too stiff 
subsequent to implantation as a result of bone ingrowth 
and dissolution of material. Conversely, engineering an 
Implant with properties at levels which are desirable for 
the long term may result in a prosthesis which has prop- 
erties that are not suitable at the time of Implant. 
[0006] Some attempts have been made to improve 
the fit and fill characteristics of joint prostheses during 
healing by regulating the timing of bone ingrowth, gen- 
erally by selection of pore size and coating solubility. 


[0007] U.S. Patent No. 4,713,076 discloses a bone 
implant coating formed of a calcium-based filling mate- 
rial and a binding agent, both of which are bio-absorb- 
able. The filling material is in the form of porous spher- 
s ical particles with a diameter of about 1 0200 microme- 
ters and a pore volume of 25-80%. The ultrastructure of 
the coating is stated to promote rapid ingrowth of bone 
into the coating. 

[0008] U.S. Patent No. 5,258,034 discloses a hip 

*o stem prosthesis that provides controlled bone ingrowth, 
A bone ingrowth-promoting coating is provided at a 
proximal part of the prosthesis to promote rapid bone 
ingrowth at that region of the prosthesis. The distal end 
of the prosthesis, where rapid bone ingrowth is not de- 

*5 sired, includes an absorbable coating or sleeve. The 
thickness of the absorbable coating or sleeve is de- 
signed to be absorbed over the period of time during 
which bone ingrowth at the proximal end of the femoral 
stem would normally take place. 

20 [QQ09] U.S. Patent No. 5,007,931 discloses a femoral 
stem implant in which longitudinal channels are made 
in the stem to reduce its section modulus, and elongated 
strips of a porous material are bonded only to the floors 
of the channels Keeping destructive bending stresses 

25 taw and avoiding notching. The stem is shaped for ce- 
mentless fixation in a bore prepared in the femur. 
[001 0] European Patent Application EP 0 603 976 dis- 
closes a partially resorbable implant having a sleeve of 
porous material about the resorbable material to pro- 

30 mote bone growth within the material. The porous ma- 
terial is a fibre metal pad. When implanted, as the re- 
sorbable stem portion of the implant resorbs, bone may 
grow into the porous sleeve. 

[001 1] Despite advances made thus far in the design 
35 of joint prostheses, there remains a need for a joint pros- 
thesis in which the mechanical and physical properties 
of the prosthesis stay appropriate in different phases of 
the post-implantation period. 

[0012] It is thus an object of the invention to provide 
<o a joint prosthesis in which mechanical and physical 
properties, including shape, size, stiffness, strength and 
density, vary over time in a controlled fashion after im- 
plantation. 

[0013] A further object is to provide a joint prosthesis 
45 having physical and mechanical properties that evolve 
from a first plurality of properties which are advanta- 
geous at the time of implantation to a second plurality 
of properties which are advantageous at a later time. 
[0014] A further object is to provide a joint prosthesis 
so that possesses short term stiffness to promote good fix- 
ation, and evolves long term bending flexibility to im- 
prove its performance and useful life. 
[0016] It is yet another object to provide a joint pros- 
thesis that is modular in the sense that adjustments and 
55 modifications to the prosthesis are readily made by a 
surgeon In the operating room environment by inter- 
changing or modifying components to tailor the device 
to a specific patient. 
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[0016] The attainment of these and other objects of 
the invention will be apparent to tho$e skilled in the art 
upon reading the disclosure that follows. 

SUMMARY OF THE INVENTION $ 

[0017] The present invention achieves one or more of 
the foregoing objects by providing a joint prosthesis, 
comprising: a metallic structural component adapted to 
fit within a cavity formed in existing bone; a negative sur- 10 
face feature formed in the metallic structural compo- 
nent; and a bio-absorbable component filling at least 
some of the negative surface feature; characterised in 
that the metallic structural component is substantially 
elongate and the negative surface feature is defined by 1& 
a plurality of fingers at the distal end of the metallic struc-. 
tural component. 

[0018] The first part is the metallic structural compo- 
nent and is permanent and constitutes the essential 
overall shape and structural component of the prosthe- w 
sis. The second part is the bio-absorbable component 
and is non-permanent, is attached to the body, and pro- 
vides both a fit, and a time-evolving structural coupling 
to surrounding bone, such that the prosthesis initially fits 
the patient's remnant bone, while the mechanical prop- 25 
erties evolve and shift with time In Wvo to change the 
position or distribution of its coupling to bone along Its 
length. 

[0019] Preferably, the bio-absorbabre component is 
adhered to, frictionally engaged within or mechanically 30 
imerlocKed with the negative surface features and which 
thereby augments the structural body, for example, by 
increasing its size and/or bending stiffness, and forms 
a compound unitized prosthesis. The bio-absorbable 
component extends at least partially beyond or outside w 
of the structural body to provide initial points of contact 
against surrounding bone in at least one region thus pro- 
viding an initially rigid fixation. 
[0020] In one embodiment, the Joint prosthesis is a 
modular set and the structural component has formed <o 
therein one or more negative surface features that ac- 
commodate different ones of a selectable set of blo-ab- 
sorbabie inserts or attachments of varying geometries 
and dimensions. These second parts mechanically in- 
terfit with the structural component, and may come in a 
range of sizes or shapes such as wedges, or plugs, caps 
or sleeves of different diameters to fit a range of femoral 
hollow sizes. They also may be formed of materials hav- 
ing different resorbabilities, stiffnesses or strengths for 
affecting load or strain distribution. This enables a sur- so 
geon to assemble or modify during the course of a sur- 
gical procedure a configuration and size of a prosthesis 
that is best for a given patient at the time of implant 
Over time, and after implantation, the properties of the 
implant change as the second component is resorbed 55 
and the overall mechanical properties of the compound 
prosthesis and its attachments evolve. 
[0021] in an illustrative implementation, a hip prosthe- 


sis has a femoral stem with metal stem body and a bio- 
compatible and bfo-absorbable second component in- 
stalled at a distal end of the stem. The configuration and 
dimensions of the bio-absorbable component are such 
that it has a diameter that is greater than the nominal 
diameter of the first component of the hip stem, and fits 
a bore made by one of the standard size femoral canal 
straight or tapered bone reamers. The second compo- 
nent provides a distally tight fit at the time of implantation 
and augments the stem to provide a relatively rigid struc- 
ture. However, after implantation, the distal end bio-ab- 
sorbable component resorbs, Increasing distal flexibility. 
During this post-implantation phase, new bone growth 
concurrently provides a more rigid attachment at the 
proximal end. The less rigid shaft thereby shifts its load 
and strain distribution so that an increasing portion of 
the load is applied at the femoral metaphysis and is car- 
ried by the intermediate portion of the natural femur. This 
results in a more natural loading of the femur with a 
strain distribution that counteracts bone atrophy and re- 
sorption. Thus, the modular construction largely avoids 
bone stress shielding. 

[0022] The bio-absorbable component itself need not 
have recesses, and may take various forms such as a 
coating, wedge, plug, cap, sleeve or insert. In general it 
serves both to provide initial fit, and to control or guide 
the speed and extent of bone ingrowth. These two func- 
tions may be achieved with a modular component. Al- 
ternatively, separate isolated bio-absorbable portions, 
having the same or different resorption and growth char- 
acteristics, may implement both or primarily a single one 
of these functions. For achieving initial fit and fixation, 
the second component may include projections such as 
blade-like fins oriented along a direction of insertion, 
that, upon insertion, provide an irrotational "scratch fit" 
against surrounding bone. It may have one or more 
wing-like projections for anchoring or positioning the 
body. Furthermore, the bio-absorbable component 
need not be a separate modular piece, but may include 
a mass of irregular topology that extends into and 
through recesses or tunnels in the first, structural com- 
ponent, and projects outward therefrom to provide the 
initial external fit and a subsequent dissolution path for 
natural bone ingrowth. In this case the mass may be 
molded In situ, for example by using a deformable or 
viscous organic polymer, with a degree of cross-linking 
or hardening tailored to achieve the desired resorption 
time. Similarly, the second component may include 
coatings at one or more regions of the prosthesis, posi- 
tioned to either enhance an initial interference fit, or pro- 
mote later bone growth, together with separate, modular 
attachments. 

[0023] Advantageously by providing a bio-absorbable 
and a metal component together in a compound or mod- 
ular prosthesis, applicant separately and independently 
tailors the initial and ultimate values of fixation strength, 
strain transfer and bending stiffness of the prosthesis at 
two or more positions along the device. This new archi- 
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tecture achieves a high degree of initial fixation and 
strength without sacrificing the mechanical characteris- 
tics required for long term bone growth and compatibil- 
ity. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] These and other features of the invention will 
be understood from the description beJow together with 
illustrative examples and drawings, wherein: to 

FIGURE 1 shows a two-part modular prosthesis In 
accordance with the present invention; 

FIGURES 2A-2C show sections through the pros- « 
thesis of FIGURE 1; 

FIGURES 3, 3A and 3B show another embodiment 
of a prosthesis in accordance with the present in- 
vention; 20 

FIGURES 4, 4A and 4B show another prosthesis; 

FIGURE 5 shows representative bending stiffness 
of the prosthesis of FIGURES 1 or 3; and 25 

FIGURE 6 is a conceptual graph illustrating the form 
of evolving stress distribution in bone. 

DETAILED DESCRIPTION OF THE INVENTION SO 

[0025] FIGURE 1 shows a side vfew of a hip prosthe- 
sis 100 according to a representative embodiment of the 
present invention. Prosthesis 100 includes an elongated 
body or structural part 110 and a distal cap or fitting part 55 
120. The body 110 is adapted for insertion into the hol- 
low center of a femur, and extends from a metaphyseal 
region 114 shown at the top in the drawing to a distal 
end 116, with the stem 115 in the intermediate portion 
being generally tapered along two planes in a known <o 
manner for fitting within the femur. The structural body 
110 is formed of bio-compatible metals or alloys. Exem- 
plary metals include cobalt and titanium, while exempla- 
ry alloys include Ti^V or CoCrMo. In the illustrated 
embodiment, the distal end 116 has the form of four sep- 45 
arate elongated fingers 116a through 116d, shown in 
cross-section in FIGURE 2A. Because of their relatively 
small cross section, these fingers 16a through 11 6d are 
capable of a relatively high degree of flexion or bending 
along their length in a manner similar to but of lesser so 
magnitude than a clothespin. It wilJ be understood that 
FIGURE 1 is intended to show a generic external con- 
tour, which might be more rounded, more angular or oth- 
erwise correspond to known prostheses, and that as to 
the distal end, the FIGURE is a schematic representa- $s 
tion only. That is, a person skilled in the art will under- 
stand that the actual contour of the fingers, particularly 
at their junction with the solid mid portion 115 of the 


stem, is to be configured to avoid the generation of 
stress cracks and provide a long and useful fatigue life 
of ttie prosthesis. In general however it will be noted that 
the shape of the distal end of the prosthesis involves 
deep grooves or entire through-slots 117 which sepa- 
rate the body of the stem into smaller more bendable 
beam-like structural portions. 
[0026] The second component of the illustrated pros- 
thesis is the distal end cap 120, one embodiment of 
which is shown in FIGURE 1, and illustrated In cross 
section in FIGURE 2B. Unlike the structural component 
110, the end cap 120 is formed of a temporary material 
such as poiylactic acid (PLA) or polydlxanone (PDS), 
which is both blo-absorbable when implanted in the 
body, and is configured to extend beyond or protrude 
from the metal component of the distal stem portion, 
Suitable bic-absorbable materials include polyamino 
acids, polyacetates. polyglycolates, poly (p-dioxanone). 
co-condensates thereof, copolymers thereof, gelatin, 
collagen, and calcium phosphate-based materials. As 
illustrated, the cap 120 is an elongated sleeve which fits 
around the fingers 1 1 6a through 1 1 6d, and fills the gaps 
therebetween, resulting in a solid but compound, i.e., 
two-material, tip structure. The sleeve has a generally 
cylindrical portion 127 which fits around the stem, and 
a plurality of crass-bars 123, 125 or spoke-lfke members 
positioned to slide into the slots 117 of the body 110. 
The members 123, 125 may be dimensioned thicker 
than the slots 117, and may have a Shore D hardness 
selected such that by wedging into the slots 117, the 
members are placed under compression to couple the 
fingers 116 together. This rigidities the distal end 116 at 
the time of implantation. Thus, by filling the gaps be- 
tween fingers, the resultant structure has a much higher 
bending stiffness than the metal component alone, while 
it attains a precise outer contour for enhanced fit to a 
size defined by the bio-absorbable component 120. 
Thus, both the diameter and the bending stiffness are 
augmented by the bio-absorbable component, and, sig- 
nificantly both of these structural properties decrease as 
component 1 20 is resorbed. 

[0027] Of course, depending on the particular config- 
uration of the gaps or negative surface features of the 
elongated body and the end cap, only a portion of the 
gaps or voids may be filled. In other embodiments the 
gaps or voids are substantially filled, and in yet other 
embodiments the gaps and voids are entirely filled. The 
bio-absorbable component can also protrude from the 
external surface of the femoral stem by a distance of 
about 0.025 mm to 6.35 mm (.001 inches to .250 inch- 
es), and more preferably by a distance of about 0.102 
mm to 3.05 mm (.004 Inches to .12 inches). 
[0028] As shown generally In FIGURE 1, the bio-ab- 
sorbable component 120 of this embodiment fits like a 
sock or elongated cap over the distal end of the pros- , 
thesisand contains elongated ridges 121 oriented along 
the direction of insertion in the femur. The very end por- 
tion 1 22 lacks these relief features and instead provides 
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a gently bulbous rounded surface for tightly fitting 
against a prepared bore formed in the femur As further 
shown in FIGURE 2B, the cross section of end sleeve 
120 constitutes a segmented body configured to extend 
into the gaps or grooves 117 of the metal component 
and firmly interlock with and fill that component to thus 
structurally augment it and provide an overall solid cross 
section of the prosthesis when the two components are 
assembled together. Slight protrusions or indentations 
124 may also be provided internally to firmly lock the 
bio-absorbable component in place on the metal shaft. 
[0029] As further shown in FIGURE 1 , the prosthesis 
100 has an upper or metaphyseal fitting region 130 
which is configured to contact surrounding bone. Con- 
ventionally, this region is fitted less precisely to the bone 
than the distal region, owing largely to the greater vari- 
ation in size and shape of the femoral metaphysis. This 
region is fastened by a cement layer to surrounding 
bone, or is provided with a textured region and a coating 
to promote bone growth so that through this growth 
process ultimately the prosthesis later becomes rigidly 
coupled in its top portion directly to the femur. 
[0030] FIGURE 2C illustrates a horizontal cross sec- 
tion through the prosthesis in the region 1 30. As shown 
therein, the stem 110. illustratively a solid body, has an 
external coating 135 which as illustrated in FIGURE 2C. 
is a thin shell or layer covering the bone contact and 
regrowth region in this metaphyseal area. It will be un- 
derstood that this region may also be textured and have 
three dimensional relief features of a conventional kind 
to enhance trabecular bone growth and promote the 
long-term formation of a shear-free and irrotational cou- 
pling. So far as relevant hereto, any of the coating and 
texturing processes of the prior art may be applied to 
this region. In general, the large diameter and greater 
contact area in this region allow a very strong coupling 
to ultimately be achieved. However, as is well known in 
the art, when the healing process results in the prosthe- 
sis being firmly attached in the region 1 30 and remaining 
firmly attached at its distal end, the sharing of load be- 
tween the prosthesis and surrounding bone can result 
in the intermediate portions of bone bearing very little 
load and being subjected to very little stress. This phe- 
nomena, known as bone stress shielding, is addressed 
in accordance with a principal aspect of the present in- 
vention by the provision of the bio-absorbable compo- 
nent 120 at the distal end which over time disappears 
or is replaced by new bone growth so that only the struc- 
tural component 115 remains. As noted above, the distal 
end structural component has a low bending stiffness. 
For example, it may be subject to deflections of ten mi- 
crons or more when subjected to a normal load caused 
by movement of the body. Furthermore, the outer shell 
127 in some embodiments is compounded to resorb 
faster than it is replaced by new bone growth, so that 
once effective coupling has occurred in the metaphyseal 
region 130 the distal end may become free. This as- 
sures that intermediate portions of the femur will bear a 


high proportion of the load and that the bone will remain 
stressed in use. The long term loading of the femur ef- 
fected after metaphyseal attachment in region 130 is 
therefore substantially similar to that of the natural bone, 
5 [0031] FIGURES 3A and 3B illustrate other stem/cap 
configurations in which a bio-absorbable component 
120' is configured to provide a high degree of initial fit 
and stability while allowing a metallic distal stem portion 
of lesser bending stiffness to reside permanently im- 
io planted. As shown in FIGURE 3A, the sleeve 120' may 
be a roughly cylindrical sleeve which fits around a solid 
rod or shaft distal end portion of the metallic component. 
Like component 120 of FIGURES 1 and 2, this illustrated 
sleeve 1 20' has an outer surface with a plurality of blade- 
1 $ like protrusions 121* which extend radially outward, and 
may score the bone as the prosthesis is longitudinally 
inserted, to provide a secure grip against rotation of the 
implant. In this embodiment, a second bio-absorbable 
component 140 is separately fitted over the end of the 
20 sleeve 120\ and has the shape of a bullet or plug having 
a fixed internal diameter matched to the sleeve 120'. 
The second component 140 is one of a set in which a 
modular selection of different size external diameters 
are configured for the different sl2e bone reamers com- 
as monly used for prosthesis installation. The end block, 
bullet or plug 140 may be formed of a different material 
than the sleeve 120', and may, for instance, have faster 
or slower resorption characteristics, be provided with a 
loading of bone growth enhancement material, be made 
30 of a softer material to provide fit without increasing bend- 
ing stiffness, or may otherwise be of a composition to 
specially tailor its resorption time and mechanical prop- 
erties. 

[0032] While each of the above embodiments has 
35 shown a separately-fitted distal component, FIGURE 4 
shows an embodiment wherein a bio-absorbable com- 
ponent 120" is non-interchangeably interfitted with the 
stem body. In this construction, the metal stem shaft is 
a tapered hollow cylindrical shell of undulating, polygo- 
40 nal or star-like shape, and the bio-absorbable compo- 
nent is interfitted or affixed to the stem in a more com- 
plex fashion to fill an interior region of the stem, for ex- 
ample, by an in situ molding or casting process rather 
than by assembly from modular components at the sur- 
fs gical site. As before, it extends outwardly to provide the 
initial areas of contact with surrounding bone. 
[0033] FIGURE 4A illustrates a cross-section of the 
stem, showing the interconnection of the bio-absorbable 
core and the structural shell. As before, a bullet-like end 
so cap 1 50 similar to cap 140 may be provided for fit. This 
cap may be a separate item, or may be integrally formed 
with the component 120". 

[0034] As described above, the present invention ad- 
vances the prior art engineering of bone prostheses by 
ss providing a structure in which the distal stiffness and fit 
evolve over time and, moreover, may follow different 
change function dictated by the physical structure of me 
stem, and by the modulus and "solubility" of the bio-ab- 
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sorbable components. Representative forms of the 
bending and axial stiffness are shown in FIGURES 5 
and 6, respectively, at two points in time, indicated by 
curves "B" (initial implantation) and "C" (after implanta- 
tion). The post-implantation curve is taken to be a time s 
weeks or months later when both substantial distal com- 
ponent resorption and adequate metaphyseal regrowth 
have occurred. However, as noted above, each of these 
latter processes may be separately and independently 
modified by adjusting the compressibility and solubility »o 
of the non-metal portions and by use of appropriate 
growth promoters, 

[0035] In both FIGURES 5 and 6. the stiffness of a 
representative natural femur is shown in curve A, In 
each case, the stiffness of the prosthesis upon implan- i& 
tation (curve S) is generally higher at all points along the 
prosthesis than that of the original bone. This is done 
simply to assure adequate overall strength in the imme- 
diate post-operative period while reducing the strain in 
the metaphyseal region to allow healing. However, time 20 
progress, as shown In curve C. the stiffness distribution 
shifts markedly. In particular, the bending stiffness in the 
distal region may be reduced to zero by employing a 
fast-resorbing polymer that completely disappears be- 
tween the stem and surrounding bone by the time prox- 25 
imal end growth occurs. Alternatively, with a multi-finger 
embodiment as shown in FIGURES 1 and 2 and a slowly 
resorbed wedge component, a low but non-zero bend- 
ing stiffness may be assured in that region over a pro- 
tracted time. A range band around curve C indicates 
these design features. 

[0036] It must be understood that the illustrated val- 
ues are merely representative of an exemplary embod- 
iment of the invention and that the values will vary con- 
siderably depending upon the configuration and mate- *s 
rials selected. However, in one configuration, resorption 
of the bio-absorbable component reduces bending stiff- 
ness of the distal region of the prosthesis to under ap- 
proximately 0. 1 e*9 mm4 (N/mm*). 
[0037] As further shown in these Figures, the proximal 40 
stiffness may remain relatively constant, with the only 
change being a result of degree of attachment In that 
region, so that curves B and C are substantially identi- 
cal. Alternatively, if stiffness is provided by filling or aug- 
menting a hollow shell in the metaphyseal region, the 
stiffness may decrease as the filler is resorbed, so that 
the stiffness of the regrown bone with prosthesis body 
is comparable to that of the filled prosthesis, and after 
Implantation, load becomes transferred primarily 
through bone. In this case, each end of the prosthesis so 
changes its actual stiffness to accommodate the burden 
taken up or released by the regrowth of bone and the 
changes in the other end of the prosthesis. 
[0038] The invention being thus described, its struc- 
ture and operative methods of practice will be readily 55 
applied and adapted to diverse known prosthesis con- 
structions, and further variations and modifications will 
occur to those skilled in the art. All such adaptations, 


variations and modifications are considered to be within 
the scope of the invention, as set forth in the claims ap- 
pended hereto. 


Claims 

1 . A joint prosthesis (1 00), comprising: 

a metallic structural component (110) adapted 
to fit within a cavity formed in existing bone; 
a negative surface feature formed in the metal- 
lic structural component (110); and 
a bio-absorbable component (120) filling at 
least some of the negative surface feature; 

characterised in that the metallic structural 
component (110) is substantially elongate and the 
negative surface feature is defined by a plurality of 
fingers (116a. 116b, 116c, 116d) at the distal end of 
the metallic structural component (110). 

2. The joint prosthesis (100) of claim 1, wherein the 
metallic structural component (110) forms a part of 
a joint implant selected from the group consisting of 
a knee joint femoral component, a knee joint tibial 
component, a hip femoral stem, a hip acetabular 
shell, an elbow implant, a shoulder implant, and a 
vertebral implant 

3. The Joint prosthesis (100) of claim 1 or 2, wherein 
two perpendicular slots (117) are formed in the me- 
tallic structural component (11 0). 

4. The joint prosthesis (100) of any preceding claim, 
wherein the bio-absorbable component (120) is 
formed from a material selected from the group con- 
sisting of polyamino acids, polyacetates, polygtyco- 
lates. poly (p-dfoxanone) co-condensates thereof, 
copolymers thereof gelatin, collagen, and calcium 
phosphate-based materials. 

5. The joint prosthesis (100) of any preceding claim, 
wherein the bio-absorbable component is frictional- 
ly or compressively engaged with the negative sur- 
face feature. 

6. The Joint prosthesis (100) of any preceding claim, 
wherein the negative surface feature includes inter- 
nal structural features with which a portion of the 
bio-absorbable component (120) mates in a me- 
chanical intedocking arrangement 

7. The joint prosthesis (100) of any preceding claim, 
wherein the bio-absorbable component (120) has a 
textured outer surface. 

8. The joint prosthesis (100) of claim 7. wherein the 
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textured outer surface of the bio-absorbable com- 
ponent (120) includes a microscopic surface tex- 
ture. 

9. The joint prosthesis (100) of any preceding claim, 
wherein the metallic structural component (110) has 
textured, bone ingrowth surfaces formed in one or 
more portions of a bone engaging surface thereof. 

10. The joint prosthesis (100) of any preceding claim, 1 
wherein the bio-absorbable component (120) is of 
dimensions sufficient to cause the metallic structur- 
al component (110) to fit within the cavity formed in 
existing bone in an interference fit due to mechan- 
ical Interference between bone and the bio-absorb- 
able component (120). 

11. The joint prosthesis (100) of any preceding claim, 
wherein the negative surface feature is adapted to 
receive one of a plurality of bio-absorbable compo- 
nents (120) having differing external geometries 
and dimensions. 

12. The joint prosthesis (100) of any preceding claim, 
wherein the bfo-absorbable component (120) in- 
cludes a rib formed within and protruding from the 
negative surface feature. 

13. The joint prosthesis (100) of claim 12, wherein the 
metallic structure (110) is a femoral stem and the 
negative surface feature includes a circumferential- 
ly oriented groove formed in an external surface of 
the femoral stem between the proximal and distal 
ends thereof, and the bio-absorbable component 
(120) is a circumferential^ oriented rib disposed In 
and protruding from the negative surface feature. 

14. The joint prosthesis (100) of any preceding claim, 
wherein the bio-absorbable component (120) in- 
cludes a distal cap (140) that is adapted to fit over 
a distal end of the metallic structural component 
(110) to engage and interlock with at least a portion 
of the negative surface feature. 

15. The joint prosthesis (100) of any preceding claim, 
where resorption of the bio-absorbable component 
(120) reduces bending stiffness of the distal region 
of the prosthesis (100) to under approximately 
0.1e*« mm 4 (N/rnrn 2 ). 


PatentansprOche 

1. Gelenkprothese (1 00), welche umfadt: 

eine metallische strukturelle Komponente 
(110), die so angepa&t ist, daft sie in eine in ei- 
nem lebenden Knochen gebiJdete Aushohlung 


paftt; 

eln negatives Oberflachenmerkmal, das in der 
metallischen strukturellen Komponente (110) 
gebildet Ist; und 
5 eine bioabsorbierbare Komponente (120), die 

zumindest einen Teil des negativen OberflS- 
chenmerkmals ausfOllt; dadurch gekenn- 
xeichnBt, daft 

die metallische strukturelle Komponente (110) 
to im wesentlichen langlich ist und das negative 

Oberflachenmerkmal durch eine Mehrzahl von 
Fingern (116a. 116b. 116c, 116d) am distalen 
Ende der metallischen strukturellen Kompo- 
nente (110) definiert ist. 

is 

2. Gelenkprothese (1 00) nach Anspruch 1 . wobei die 
metallische strukturelle Komponente (110) einen 
Teil etnes Gelenkimplantates bildet, das ausge- 
wShlt ist aus der Gruppe, bestehend aus einer fe- 

20 moraien Komponente des Kniegelenks, einer tibia- 
len Komponente des Kniegelenks, einem femora- 
len Schaft der Hiifte, einer HOftpfannenschale, ei- 
nem Ellbogenimplantat, einem Schulterimplantat 
und einem Wirbelfmplantat. 

25 

3. Gelenkprothese (100) nach Anspruch 1 oder 2, wo- 
bei zwei senkrechte S palte ( 1 1 7) in der metallischen 
strukturellen Komponente (110) gebildet sind. 

4. HOftgelenk (100) nach einem der vorhergehenden 
AnsprUche. wobei die bioabsorbierbare Kompo- 
nente (120) aus einem Material gebildet ist, das 
ausgewahlt ist aus der Gruppe, bestehend aus Po- 
lyaminosauren, Polyacetaten, Polyglykolaten, po- 

35 ly-(p-Dioxanon)-Co-Kondensaten davon, Copoly- 
meren davon, auf Gelatine, Collagen und auf Cal- 
zium-Phosphat basierenden Materialmen, 

5. Gelenkprothese (100) nach einem der vorherge- 
henden AnsprOche. wobei die bioabsorbierbare 
Komponente kraftschlOasig Oder im Prellsitz mit 
dern negativen Oberflachenmerkmal in Eingriff 
steht. 

45 6. Gelenkprothese (100) nach einem der vorherge- 
henden AnsprOche, wobei das negative Oberfla- 
chenmerkmal innere strukturelle tvterkmale auf- 
weist, mit denen ein Abschnitt der bioabsorbierba- 
ren Komponente (120) in einer mechanisch verrie- 

so gelten Anordnung zusammenpafct. 

7. Gelenkprothese (100) nach einem der vorherge- 
henden AnsprOche, wobei die bioabsorbierbare 
Komponente (120) eine strukturierte auftere Ober- 

55 flSche aufweist. 

8. Gelenkprothese (100) nach Anspruch 7, wobei die 
strukturierte aufiere Oberflfiche der bioabsorbier- 
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baren Komponente (120) einen mikroskopische 
Oberflfichenstruktur umfaljt. 

9. Gelenkprothese (100) nach einem der vorherge- 
henden AnsprOche. wobej die metallische struktu- S 
relle Komponente (110) strukturierte Knochenein- 
wuchsoberffachen aufweist, die in einem Oder meh- 
reren Abschnlnen einer mit dem Knochen in Eingriff 
stehenden Oberflache derselben gebildet sind. 

TO 

10. Gelenkprothese (100) nach einem der vorherge- 
henden AnsprOche, wobei die bioabsorbierbare 
Komponente (120) Abmessungen aufweist, die 
ausreichend sind, um zu bewirken, daft die metaf- 
Hsche strukturelle Komponente (110) aufgrund ei« 15 
ner mechanischen Passung zwischen dem Kno- 
chen und der bioabsorbierbaren Komponente (120) 

In Preftpassung in die in dem lebenden Knochen 
gebildete Aushtfhlung pafct, 

20 

11. Gelenkprothese (100) nach einem der vorherge- 
henden AnsprOche, wobei das negative OberflS- 
chenmerkmal daran angepafct 1st, eine einer Mehr- 
zahl von bioabsorbierbaren Komponenten (120) 
aufzunehmen, die verschiedene Suftere Geometrl- 25 
en und Abmessungen aufweisen. 

12. Gelenkprothese (100) nach einem der vorherge- 
henden AnsprOche, wobei die bioabsorbierbare 
Komponente (120) eine Rippe beinhaltet, die in ^ 
dem negativen Oberflachenmerkmal gebildet ist 
und davon vorragt. 

13. Gelenkprothese (100) nach Anspruch 12, wobei die 
metallische Slruktur (110) ein femoraJer Schaft tet 33 
und das negative Oberflfichenmerkmat eine ent- 
lang des Umfangs orientierte Rille beinhaltet, die in 
einer aufteren Oberfiacne des femoralen Schaftes 
zwischen dem proximalen und distalen Ende des- 
selben gebildet ist, und die bioabsorbierbare Kom- *o 
ponente (120) eine entfang des Umfangs orientierte 
Rippe ist, die in dem negativen Oberflachenmerk- 
mal angeordnet ist und davon vorragt. 

14. Gelenkprothese (100) nach einem der vorherge- « 
henden AnsprOche, wobei die bioabsorbierbare 
Komponente (120) eine distale Kappe beinhaltet, 

die dazu angepaftt ist, tiber ein distales Ende der 
metallischen strukturellen Komponente (110) zu 
passen, um mit zumindest einem Teil des negativen 
Oberflachenmerkmals in Eingriff zu stehen und da- 
mlt verriegelt zu sein. 

15. Gelenkprothese (100) nach einem der vorherge- 
henden AnsprOche, wobei eine Resorption der 55 
bioabsorbierbaren Komponente (120) die Blege- 
steifigkeit des distalen Bereichs der Prothese (100) 
auf unter ungefahr O.le* 8 mm 4 (N/mm 2 ) reduziert. 


809 B1 14 

Revendicatfons 

1. Prothese articulaire (100). comprenant : 

un composant de structure metallique (110) 
adapte pour s'emboTter a Pinterieur d'une cavite 
formee dans du tissu osseux existant; 
une partie caracteristique a surface negative 
formee dans le composant de structure metal- 
lique(HO); 

un composant bioabsorbabfe (120) comblant 
au moins une certalne fraction de la partie ca- 
racteristique a surface negative ; 

caracterisee en ce que le composant de 
structure metallique (110) est sensiblement allonge 
et que la partie caracteristique a surface negative 
est definie par une plurallte de doigts (116a, 116b, 
116c, 1l6d) a rextremite distale du composant de 
structure metallique (110). 

2. Prothese articulaire (1 00) selon la revendication 1 , 
dans laquelle le composant de structure metallique 
(110) fait partie d'un implant articulaire selectionne 
a partir d'un groupe constitue c?un composant fe- 
moral d'articulatlon de genou, d'un composant tibial 
d'articulatlon de genou, d'une diaphyse femorale de 
hanche, d'une cupule acetabufaire de hanche, d'un 
implant de coude, d'un implant d'epaule et d'un im- 
plant vertebral 

3. Prothese articulaire (100) selon la revendication 1 
ou 2, dans laquelle deux fentes perpendiculaires 
(117) sont formees dans le composant de structure 
metallique (110). 

4. Prothese articulaire (100) sefon quelconque des re- 
venditions precedentes. dans laquelle le compo- 
sant bbabsorbable (120) est forme d'un materiau 
selectionne a partir du groupe constitue d'acides de 
polyamine, de polyacetates, de poryglycoiates. de 
poly (p-dioxanone), de co-condensats de ceux-ci, 
de copolymeres de ceux-ci, de gelatine, de collage- 
ne, et de materiaux a base de phosphate de cak 
clum. 

5. Prothese articulaire (1 00) selon quelconque des re- 
vendications precedentes, dans laquelle le compo- 
sant bioabsorbable est engage par friction ou com- 
pression avec la partie caracteristique a surface ne- 
gative. 

6. Prothese articulaire (1 00) selon quelconque des re- 
vendications precedentes, dans laquelle la partie 
caracteristique a surface negative inclut des parties 
caracteristiquesstructurelles internes avec lesquel- 
fes une portion du composant bloabeorbable (120) 
s'accoupie dans un arrangement d'enclenchement 
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mecanique. 

7. Prothese articulaire (1 DO) selon quelconque des re- 
vendications precedentes, dans laquelle le compo- 
sant bioabsorbable (120) a une surface exterteure 5 
texture©. 

8. Prothese articulaire (1 00) selon la revendication 7. 
dans laquelle la surface exterieure texturee du com- 
posant bioabsorbable (1 20) inclut une texture a sur- *o 
face microscopique. 

9. Prothese articulaire (1 00) selon quelconque des re- 
vendications precedentes, dans laquelle le compo- 
sant de structure metallique (110) a des surfaces 15 
texturee s pour croissance interne osseuse formees 
dans une ou plusieurs portions d'une surface de ce- 
lui-ci venant en prise avec du tissu osseux. 


(110) pour venir en prise et s'enclencher avec au 
moins une portion de la partie caracteristique a sur- 
face negative. 

15. Prothese articulaire (100)selon quelconque des re- 
vendicatk>ns precedentes. dans laquelle la resorp- 
tion du composant bioabsorbable (120) reduit la ri- 
gid ite de flexion de la region distale de la prothese 
(100) 4 une valeur au-dessous d'environ 0,1 e* 9 
mm 4 (N/mm 2 ). 


1 0. Prothese articulaire (1 00) selon quelconque des re- 20 
vendications precedentes. dans laquelle le compo- 
sant bioabsorbable (I20>est de dimensions suffi- 
santes pour faire en sorte que le composant de 
structure metallique (110) s'emboTte a Pinterieur de 
la cavite formee dans du tissu osseux existant par 25 
ajustement serre due a I'ajustement mGcanfque en- 
tre Je tissu osseux et le composant bioabsorbable 
(120). 


11, Prothese articulaire (100)selon quelconque des re- w 
venditions precedentes, dans laquelle la partie 
caracteristique d surface negative est adaptee pour 
recevoir Tun d'une pluralite de composants bioab- 
sorbables (120) ayant des geometries et dimen- 
sions differentes. 35 


12. Prothese articulaire (100) selon quelconque des re- 
vendications precedentes, dans laquelle le compo- 
sant bioabsorbable (1 20) inclut une nervure formee 

a ITnterieur de et saillant de la partie caracteristique <o 
a surface negative. 

13. Prothese articulaire (100) selon la revendication 12, 
dans laquelle la structure metallique (110) est une 
dlaphyse femorale et la partie caracteristique d sur- <*£ 
face negative inclut une rainure orientee circonfe- 
rentiellement, formee dans une surface exteme de 

la diaphyse femorale entre les extremes proximate 
et distale de cejie-ci, et le composant bioabsorbable 
(120) est une nervure orientee circonferentielle- 50 
ment, disposee dans et saillant de la partie carac- 
teristique a surface negative. 

14. Prothese articulaire (100) selon quelconque des re- 
vendications precedentes, dans laquelle le compo- 56 
sant bioabsorbable (120) inclut une cupule distale 
(140) qui est adaptee pour s'ajuster stir une extre- 
mite distale du composant de structure metallique 


PAGE 14/20 1 RCVD AT 1212112006 11:34:31 AM (Eastern Standard Time) 1 SVR:USPT0€FXRF-1/14 1 01^:2738309' CSID:*404S156118 * DURATION (mm-ss):0640 


Oec-21-06 12:42 Fron-KILPATRICK STOCKTON LLP +4048156118 T-1SI P. 15/20 F-112 

EP 0 815 809 B1 



PAGE 15/20 1 RCVD AT 1212112006 11:34:31 AM (Eastern Standard Time) 1 SVR:USPT0€FXRM/14 1 DfOS:2738300 ' CSID:+4M8156118 1 DURATION (mitKS):0640 


Dec-21-06 12:43 Fron-KILPATRICK STOCKTON LLP +4048156118 

EP 0 815 809 B1 


T-161 P. 16/20 F-112 




PAGE 16/20 1 RCVD AT 12/2112006 11:34:31 AM [Eastern Standard Time) 1 SVR:USPT0-EFXRF-1 rt 4 * DfOS:2738300 1 CSID:+4M8156118 * DURATION (mnKs):0640 


Dec-21-06 12:43 F r on-K I L PATRICK STOCKTON LLP +4048156118 

EP 0 815 809 B1 


T-161 P. 17/20 F-112 



PAGE 17/20 1 RCVD AT 12/2112006 11:34:31 AM [Eastern Standard Timej * SVfcUSPTO-EFXRMfU * DNK:2738300 * CSID:+4048156118 * DURATION (mnw$):0l>40 


Dec-21-06 12:43 F roa-K I L PATRICK STOCKTON LLP +4048156118 

EP 0 815 809 B1 


T-161 P. 18/20 F-112 



FIGURE 4A 
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